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SUPPLEMENTARY FIGURE LEGENDS
Supplementary Figure 1  a, 1.5 m section of a polynucleated -gal+ cell (blue-greenish) counter-stained with toluidine blue in a co-culture of R26R BMSC and Cre+ neurospheres.  b, EM photomicrograph showing the same cell with -gal precipitate in the reticulum and around the nuclei. Notice there is no membrane separation between each nucleus. Scale bars: a, b 5 m.

Supplementary Figure 2  Serial reconstruction of a bi-nucleated -gal+ Purkinje cell. Fused Purkinje cell (blue-greenish) was embedded in plastic, serially cut in 1.5 m sections, and stained with toluidine blue. The serial reconstruction confirms the presence of two independent nuclei in a single Purkinje cell body. Notice one nucleus is wrinkled and invaginated (arrowhead), typical of Purkinje cells, whereas the second nucleus (arrow) has a homogeneous spherical shape. Scale bar, a, 10 m.

Supplementary Figure 3  Hematopoietic cells fuse with Purkinje cells, hepatocytes and cardiomyocytes.  a, Fluorescence activated-cell sorting of Sca-1+c-Kit+Flk-2-Lineage- cells from a 6-8 week old CD45-Cre/R26R  mouse showing 80% of the HSC express -galactosidase. At 1 year of age, 93.5±5% of blood cells from such mice expressed -galactosidase.  b, -gal+ Purkinje cell (arrow) within the Purkinje layer (dashed line) of the cerebellum of a R26R mouse transplanted with CD45-Cre BM cells. The nuclei in this epifluorescence photograph were counterstained with DAPI to distinguish between the molecular (m) and granular (g) layers of the cerebellum. c, d Examples of -gal+ Purkinje cells from the same mouse that appear to be associated with -gal+ neurites. The thickness of the sections (100m) prevented us from clearly photographing the morphology of the surrounding cells.  Note the two nuclei inside one of the -gal+ Purkinje cells (c, arrowheads).  e, 10 m section of liver from a R26R mouse transplanted with CD45-Cre BM cells showing a -gal+ hepatocyte. f, 50 m section of heart from the same mouse showing a -gal+ cardiomyocyte.  Scale bars: b, 25 m; c, d, e 20 m; f, 25 m.

Supplementary Figure 4  Donor derived GFP+/-gal- cells in the brain, heart and liver parenchyma had the appearance of microglia or macrophages.  a, d, g GFP+/-gal- cells in the brain (a), liver (d), and cardiac wall (g) of R26R mice transplanted with -actinGFP+/Cre+ BM. GFP+ cells in the brain co-expressed Iba1 (b) a specific microglial marker, whereas in the liver (e) and heart (h) they co-expressed CD45, indicating their hematopoietic origin.  c, f, i Merged photographs showing marker co-localization.  Scale bar (a) 20 m.  Our failure to identify GFP+/-gal- non-hematopoietic cells in tissues argues against the possibility that fusion first occurs between blood cells followed by trans-differentiation of the fused blood cells into brain, heart or liver cells.

Supplementary Figure 5  X-gal staining of tissue from a -actin-Cre+R26R+ mouse; a) gut, b) lung, c) kidney, d) brain, e) liver, f) heart.  Although the vast majority of cells in each tissue stained strongly with X-gal, there was considerable variability in the percentage of positive cells and the strength of their X-gal staining.  This could lead to an underestimation of the number of fusion events in some organs.  Scale bar (a) 100 m.




